Endothelial NADPH oxidase: mechanism of activation by low-density lipoprotein.
Exposure to atherogenic levels of low-density lipoprotein (LDL) causes elevated reactive oxygen species (ROS) production by human endothelial cells (ECs). NADPH oxidase is thought to be the main source of ROS generated by LDL-activated ECs. The mechanism by which this lipoprotein activates endothelial NADPH oxidase is incompletely understood. To gain further insight into the signaling pathway, the authors have examined the effects of inhibitors to various signal transducing enzymes, including the G(i)-protein coupled receptor (pertussis toxin), Src tyrosine kinase (PP1), phospholipase C-gamma (U73122), phosphatidylinositol 3-kinase (LY294002), p42/p44 mitogen-activated protein kinase (MAPK) kinase (PD98059), p38 MAPK (SB203580), protein kinase C (Ro 318220, GF 109203X, Go 6976), and cytosolic phospholipase A(2) (AACOCF3), on the ROS-producing capacity ECs activated by LDL. Exposure of cultured ECs to LDL (0.45 mg protein/mL) stimulated ROS formation, as measured using a 6-carboxy-2',7'-dichlorodihydrofluorescein diacetate assay. This effect was partially inhibited by Ro 318220, GF 109203X, U73122, and SB203580, and blocked or nearly completely inhibited by PP1, pertussis toxin, LY294002, PD98059, and AACOCF3. Only a partial, minor inhibition occurred with the protein kinase C inhibitor, Go 6976. These results are most consistent with LDL activating endothelial NADPH oxidase, predominantly through a signaling pathway that leads to cytosolic phospholipase A(2) activation.